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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To provide the liquid crystal display device 
having miniaturized auxiliary capacitances of a high 
capacity value, good opening rates of pixels and high 
display grade without complicating production processes 
and without degrading the reliability of resulted TFTs. 
CONSTITUTION: Dielectric layers 28 of the auxiliary 
capacitances 5 are formed on the same layer of the 
same material as the material of gate insulating films 20 
of coplanar type TFTs 7. The film thickness thereof is 
about 30 to 100nm in the same manner as the film 
thickness of the gate insulating films 20 and, therefore, 
the dielectric layers are formed at the film thickness 
adequate as the dielectric layers of the auxiliary 
capacitances 5. Since second electrodes 29 are formed 
integrally with pixel electrodes 4, these electrodes are 
formable simply by changing patterning. The formation is 
thus extremely easy and the process matching 
characteristic is good. 
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^^^*«IWi-5«*K»lHlB-ca!)oT, WIEStR± 

«WE»g±fcfB i ©«« i tm 2 (Dim b&z<D 
ti, mum i <Dnmt i fft&%2(Dnmh7>'i?x?<DBi 

Jite»ril$*L. HrBWWhWIWeJI 2 co&Jg h 7 

wmi&'f- hmmm bm-tt®x'\n\-mi l cjfZf$.&}x, 
[0 0 0 1 1 

[fiH±CO*l|ffl#iF] *3§lfl<i, ia«*fflT**a°DtecoS 
[0002] 

[t£*cot£fl?] ^^vt^/M^M'. EL 
(^t^ hn/P~ ^ j/-t?>-;*) 7.-7°U^ y<^/U y L 
ED (**^*-K) x^^UMV^K Sft** 

/^/l^^^yWf/V^tt. **»<DJ*8!<flS, «fi 

ft*»rit*»5rt*»«). {»]x.tfOA«^3y^a- 

[0 0 0 3] :«J:5i77yWW^/i"fffl 
Mh7>^^ ( a — S i TFT) £iSi{ttt«{Cgi^ 

y ^ ^sofSfa^^ss <t 9 t> $ e> < 

^C0K?3g/$S&/^?T&*3;h,T^5 o 
[00041 t*5f5rofSf B *^fi(7)^i|i!)^l:*3j;^^ 
s/^V^fflTFT»gB^W«|jt5rlil5(C7]%-r o S£&coi£ 

0 l±izmm=>- h 5 0 2d5^fi£$tu, ^©±l;x^ ^ 



2 

S5 0 6cofgicom&5 0 7iWl&£in. ZtibZWo 
£?iCtm.ttftm5 0 8«$ilT^^ 3'^-Vi/fflT 
FT 5 0 4©^tC^>T«y— biffed 5 0 9, ffiSb 
gft5 0'6O««fc*st^T«:fS*(*:Ji5 1 Otf-tix^ih, 
m$tvTl>?). tUT-t(0±Jc.H*««*iJ:iWil«i» 

1:5 o 6<D&®zmo £ oicmw&w&frbttzmmti, 

15 1 1 ftT^S. Sfe^^yf^ffiTFT 

5 04t(iKWyf)S5 1 2, ^Y-^yUflWEB 1 3, 
y-^^5 1 4Sr*-T?>et4g5 1 5«S»j5KStb, w 

io <Df£&m5 1 5£«? £0\CzJ>-f7 bJf5 1 6^f£ 
r©a^^ M5 1 eJrt^^LTKl/ 
-YV<gg«5 1 2fcf4KWV*«5 1 7iHgjfc$*ty- 
*ffi$5 1 4Wiy-^i^5 1 8^^$*t5£5^ 
*n^*l»J*$tfCV^5. *L.T^ + *A«JitS 1 3_t 

*fc*tft3&*5 0 6JC»i^@frJf 5 1 0±ICM*«&5 

«i5 2 0 b LX^$ixTl/>2>. 
Iooo5]iS^ rroio/jilM^iojbJSS 

[0 0 0 6] t<V£?ti:Mm<Offlam$:fa±-tZ>tzlb\z. 

IS) d^®ffl$*SHmm«5 1 lco^fS^Kffifc;* 

[0 0 0 7] ifcSVMi, 7^7^7v M> ^^^.SfKfa 

30 <Dmmm*&Z.Z>Z.bte<, trL53fe-fcl6]J:£**as 
*«3^*5 0 6 W,!i#iS«*/hfflfcrS 

[0 0 0 8] r CO 9*3. ii7t)Kco^P*co|6]±tco^T 

[0 0 0 9] L*>L/i*Sfe, ^coi 5^11)^*5 0 6 
40 c9£Wffi*S£*i«fc'hSMfc-r5£, **S1:5 0 6co^ 

6 cog*ffi(itf|i)^l:5 o 6 ©«ttiBa-*-4*3t>«tnEo 

[0 0 10] tZX\ Ms&<Dffim®&5 0 6C0*HB« 
1C9*4S5 0 7 t^2C0mS5 2 0 <h CO^lC^^tl.?) 

5 1 o<Dmzzm<Tz>^b&%%)Xhz>b% 

so «HF B 1EBBto* 9 Simtfg 5 l 0 (OH $ JcStfc^J-f 
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[0011] L,*»u**se>, f!6*w**fr^y 

\<^tzMf§:Y 7 1^^79 (TFT ; Thin Film Transisto 
{tTTFTiBW y^y*^**"*-^* 

h v y 9 *m<n>m.&&mmmz.*i^xtt., &- 

S i TFTCD^jfctt^fcffl^T, it<D/<^-^yo 

-Sl-Wa^lS 0 6CSifti5 1 0*3J:^1CD« 
1^5 0 7, fg2 wm«5 2 0£»J&LTt^7c o SfoTffi 
#j§i;5 0 6 \z.m^Z> , mm.&m 510i l-TIl*^ j/^ 
y/fflTFT5 0 4<oy-M^#g5 0 9tfSffll/^tbT 
l^fc^ «f i 5 0 9©f 

506 w^mfts 5 i o h z <Dmz bti r> , m-mm.com. 
[ooi2] ^;t»ti5 o 6\z.m\,^mm»m5 

I0t Ltli« -S i TFT 5 0 4© 

y- 0 9£^(D*£ffl^$<DT*t±&< , ^<0 

y- hfeSWE 5 0 9 «r7fc/«-*-5f6iWt*M 5 0 8 SrXjf 
fltatt U ^:©T«©— Ji/£«*Sr*t***5 0 6 

So 

[00 13] i©J:5 4*ft-W4, y- 

[0014] ffiib^*5 o 6 (Dmnwm 5 1 0 fc* 

tfSr*^ yf^fflTFT5 0 4 <DmrfLW& b lim^m 
--^■y<DWk& (s<*->-Ttl) fCgSLt, TFT 
[0 0 15] 

[0 0 16] 

ft; U $ bfcttltf^ *ixfcT F T©»f^»tt^«*ttO 

[0 0 17] *«WHtroJ:5*ffla*«P»i-*fc»{)U: 
fiJ^fWcfcwe, *:<D@#jf±, SJSlSSrfltttft;-*-* £ 
mfc#? > tvfcTFTWfIlittSrig:T-t-5r i& 

[0 0 18] 

l^S5:^-r-5fc:*<O^S] ±ia»H«rilWWafcai> 
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i <D%m tmnfc t m 2 <vnM t & =. ©it« $ *t, 
tte* 2 rotttta'ttiapiftttSttftRsn. meg 1 <r> 

wis&mmfc&Bis&m 2 (onm h 7 * wituisy- y 
&mm t m-ttnxm-m £ *u, mmm2<Dmm 

[0 0 19] /<f*3, ®m^.-r s/^yfflt LTfflV^n 
20 £±!EWfgiro»Jglh7>^**cDy- hlftlURioBW 
tim igX*#§!WTFT b LX— HStff3\cm^btl 
Z>$i0t£¥UfcP[W*:m^Z>m&. 200~ 400nmtCg: 
«-t-5ri:*sa*UV\ fKft^iblelKOTFTro 
y- hiffe^lKWBSJli: LTtt. =7"7tI©TFTH 

30~ lOOnm<CtS:5£1-2>w t*saiUb\ rcDi^/i^ 
micWUZi-Z^bicl:*). ^'fs'^fflTFT, %A 

iEaigKffl tft, *tts«©*i^ix«mm«ji«fe«r 

[0 0 2 0] 4fc, XIEW^^ s'^-vyjlW^KD^ 
V 7 S V btX ny^feTFTt 

^i: U-C ^y^i,*TFTt«t5: 

VXteZft<DMC\-im , fel>t£\<*ZkttW5& r Qbte*<\ 
[00 2 1] 

40 nmh7>i?X'? b L,Xfty&AsX'\,^Z><DX\ j^fa-rw 
b&S/hSfl:. ^*ffift:^Ha-r?> 

[0 0 2 2] LT, Bii!l®ffi»iiSiSiE$tt5tSSb^l:0 

3 7"7tI©TFT©^- Mfe^^ffll^Tl/^OX, 
S£*<?5$!!^fe(c*3 5 *9 - - V y W^^^M-f" 5 fc* 

xsw«$tft:*§|#4e - -r- i;4V J :< i9$(D5§<,^m^ 

50 5 ^rt(6]±$-e-oo^o£^®a?:/hSft:-r 5 n b &x- 
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[0 0 2 3] ffim®m<Dmm&v(om<»mi<Dm 
m& = 7*7 -^s©iK*ei!iigK©T f t <r>v-*mt$.R 

[0 0 2 4] 

immm) sit, *&wiz.&zm&,m7Fmm<n-mmm 

[0 0 2 5] m 1 tt*«M»^5«ffi*^^S©flf3t«: 

[0 0 2 6] :o*ft«*8tOTFT*Klfctt, £ 
H:=<- h 2^^g(c^$tifc^f7^S^3±ti®i!f« 
ffi4t,««)SS5t, a -S i SrfiM&IKffl^fc;*^ 
?fy^ffi©f ICTFTi LTC0i£;**#§JTFT6 

fflVTt, mgl 3 mW)m&&ffi-F8.irZ,m2<nTFTi:LX<D 
fflv^: irtT-f ft. 

[0 0 2 7] ^UTTFTlSlllC-7 h y y^Xttfc 

ga?ij^ti-fciii*^4 m±(omffiiz^ mmt^m ufc^ 

*ii**ixtttt$jh/Ci^5. ^LT_hiE<£>iIiiSitt;®4£l& 
t^fc*»Srfll5 J:5»C ftKK (H 1 KiJS^TttBI** 
B&) ^A$tlT'«S9, $t.»cr(Dj;?/«CTFTS«l 
<E>fSf3?£®Sr4g? £ ? MgafrJK (H**B&) iSJgfift^Jx 

[00 2 8] i£**#STFT6ti:. #7 3 CDiffe 

ttfcS14®i0i, t©ffittS l 0©?- + jMHW«1 l 
Zm? £oicBf&£Htz?-**;uftmSl 2 ir, 
■r-fc/MSSHi 1 2 SrHBTTflHiE 1 
3±.Ru:y-*g|i£i 4 ±\cm?h,Mf8.£titc=i>? 
^ Ml 5ir, hl§l 5Zfrl,X : i:ix*:tib'l' 

^tlfcKW ^1116, 7 ir^t>=E^SF|5 

/JS«j££;h,Sig;**#1?f^OTTFTT-;fc.5 0 r<Dig^^ 
#3lT F T 6 (Oy- hfg&Jg 9 W^/fifj; 200~ 400n m 
"C, *0WKj«*t#£ LT<iCBJxli->y a^SMkJRSrfflir^ 



Tl*<5. htfi8 0^flj: Lttt, 

SttJI 1 0<OMj$tt®il LTlia - S i Srffl^T^S, 
[0 0 2 9] i©±5*«5SOi!»^^^fS!TFT6J±, 

(cS-d^T, K W VIS 1 6 iKA^SJifcft 

y-*w&i 7fiijoii)^m<ai4-o#iiSr$ij^i 

[00301 »fa^ible]K(0 3 7'7 7-MTFT 7 

>o tt, * , 7^S«3ro^^-H2±(c:?FM$ixfc#MB 3 a 
->y (p-s i) a»S>flM£;h,fcgttSi 8ir % * 

i8oKwii«2 2, y-*m®2 3\zmm.-rz> £ 

25£, KKy«i2 4My-^ttt2 5i, 1R| 
I&6I1J8I2 6 t Sr^-r-5 3 7°7T-^TFT«igJC^$ 
*vCl^5. =>7°7T-SiTFT 7<D«)f|M*M4£& 

±C©y-Hfe»«t2 0©JBtli: 
20 Ii30~ 100nmeitteK^-6ri:«sa*Ll\ 30nm 

.fc 0*^»frfctt:y- h»ffaJ«isifcffiTL-CTFT«9 

[0 0 3 1] ^LtttftflSIt #7^SS3©«i 
3— h2±IC^y7tlTFT7<DffittI 1 80FK 

tf>®£2 7 i:, a^tlTFTTWy-F 

30 16WR2 o t m-w&x*m-m\£Mf$.ztitz9sn#i3 2 
8^, r nm&wm 28*mo£? \zm&. $ ttt^mmm 

tt>5„ tO|2Wti2 9»iBi^m^4&®*$-ttT 

[0 0 3 2] M8*J^*5W^l«m®2 7«. 
fTFT7©KW>«2 2^>y-7.|i«2 3t|S)^ 

iisffitft^ P - s i b'-s<> b (^mm &m 
40 M-rz>zkxi&m.mt£itx. &&tmn.&t:'#x^ 

So 

[0 0 3 3] 4fcfflK)§*5<7)^mf*S2 812, 3^ 

tSTFT7 oy- httikflt 2ot mttwxm-sizm 

«{C30~ 100nmg*<D^Ji:T*$>SroT\ I|iSt5© 

Lxtmttmmimi&ztix^z. $.tzm2 

so [00 3 4] ±t&<Dm&JS >^2 2 , y 
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-*flMJc2 3, JglCD®ffi2 T\zm&-$ttWtoh LX 
f±. P («) (#nv) K-'<> h t LXm 

[0 0 3 5] a^tSTFT 7«ftttl 1 8 «£ 

[0 0 3 6] ifc, f^^»FT 6 oy- bite^S 
9fca:/?^STFT©JIIIM6»«2 6 i HcIrI— 

bR-Ji-cjK**n7tfc©-e, s i o x £fci*s i n x 
«P*»fc»j*$*trv^s. to»rii#fti Ltu, ecr 

-CVDfe ^XvCVDS^ ftCVDSMSiCfcot 
©y- F^if9t3y7tSTFT7©IP«B2 
ffoFaS^gte^ - - > y * ~ £^J5 

[0 0 3 7] S^^^STFT 6 05-^— hfiS8 

t n7°7-7-SlTFT 7(0-7*— VW&2 1 ittlS)— $*$-T- 

o-Ta^, Al, Ta, Al-Ta^, Wfc5V> 

ttii\ ^wJ;5t-y-Htt«8i:^-ha;M2 1 t 
[0 0 3 8] 4fcf£*<D«*£*K«©1iJ!bS*© ■£ 5 

•Ctt4-Stt»<*9i-rT, TFTiLT+»6»it«l 

[0 0 3 9] *«Wit«Sftfi*^|t«>TFT 
*K<Z>«it#ifc«:iS'*6. El 2, B3. ID 4 (3, t©S 

[0040] mmz-&m=i— h 2tmi$.£ixtitf7*g i 

«3co^ffi±»c, S ig*7*7XvCVDfe fcSl^tt 
LPCVDS«fiaot)f^U :osiS^v-= 

T 7 (DfSteB 1 8 RTfffi&®& 5 com 1 ©Si 2 7 
*->-7IM-f5 (02 (a) ) . 

[0 0 4 1] fcl^T, ^^ib^^tfS«±t5l^*^ 



3 7"7tSTFT7Oy-M!6ii2 0M 

*ift&*5roSi®*Wi2 8 £fe£feiftfl( (#Jx.l*S i o 

x m) 201^ ECR-CVDfe, 7'7X-7CVDi£ 
«»fcJ:9»j*-t-6. *Er LXntlxfi Lfc /^tST F T 7 
©gltll 8S^ffiKjS*5 0^iromffi2 7l£^*-> 

«fclfc UttSrffc (JMSat>L<tt#»ft) i"5 (02 

(b) ) . 

[0 0 4 2] tt^T, i£^^^S!TFT6W-7 , -h©® 
io 8Sl)!37 , 7tSTFT7©y-htffi2 1 Sr. #J;ttf 
Mo-Ta^&£;*^V*ft^J:9^J&Ufc)g|£'7-$ 

So ^T37'7tlTFT7©y«-hSS2 lS;t^ 
777^Vv^^tLtffll^filttf 18ICP (ft) , 
B (#n^) ^W*M#>£mi;^*vtt^&^i£^U: 

Stfy-^f*2 3S;^t5. 4fcy-htS2 1f 

Sb**5<0«tt£ LT#Bfc*«tt*r#a (122 

(c) ) . V-xnW, 

[0 0 4 3] fgt^X I TOOi 5/fSM^SJKSrj*^L 

^-=^Lt, B*tttt4 (0 2 

(d) ) . 

so [ 0 0 4 4 ] JfctC, =7'7tSTFT7 (OBffll&ftffi 2 
6 Rlfm* ^#STFT6 ©y- M6IMI 9 *r»j*-j-£ 
/t*«if6i^*f*|-B3 0 OS:, t&JxtfS i O x 

s i n x s&b&^ttztibnmmmmntmim^xR 
tJin:, Btr^ro'7*-b««2 i v y-hm®8, astm 

«3(C^CDS i O x <C^»>t>Ji5*feS*t^S3 0 0W ± 
D»«fcJ:*>«8t-r6. ZLX7-***Vkmmi 2*W 
40 9 i^l-tSSfet^^S-y^X-^CVDife, TtCVD 

[004 5] -t Lt =" 9 b jJn— /W3 0 1 , 3 0 2 £ 
Mi 3 0 0 IC^^ LT K l/'f >f «2 2 , y-* 
Si#2 3*®tll^-e:5i:i:t»^ iS3i®«4 5r*ffi(cS 
W $*5> <t 5 4 ±<OJffe^MS 3 0 0 

LT*3< (E12 (f) ) „ 

[0046]^^, 3 7 - 7tITFT7©KWyg 
so ®2 2, y-^t®2 3 li^rtu^tl^igEl-S <t ^ lc 
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1 5 zfr vxzftZfrmwL-rz x o k k w i 

1 2l«3y^ hJl 1 5 Jrxyfy^SLT 

25, Hwy||i6, y-^fl;^i7i4. |p)i>&js 

Ztl&s<?-~>yisXT&l&i-Z>ZktfX-%Z> (02 
(g) ) . 

[0 04 7] ZLX. =*-77i-mTFT7RXfmxftf 
§JTFT6tJI3f:£{*:£*g5 J: 5 ic, WxtfS i N x Jg^ 
S i O x fcS^li^-tvbWffig^^T'yX-rCV 

tT, «$lgl4 0 0&7£j&-f 3 (0 2 (h) ) „ 
[0 0 4 8] ^<DX 0 tCLT^^I^Sffc&^gfi 

^iTFTS«l irM(6]fl;M^J5E$ttfc*K6]S« (0 

L^(DS«P B ^iCf«faifflj5gife (0**B§) &&A-J*i$ 

[0 0 4 9] Z<D£?\a,XMlM£tltz*?£WK&Z>m 
B%«^eii. =>y 7 tST F T 7 X(J!«^ ^ ^fST F 

12 8?;i<Wt5: b&XZ&cDX. m^Sffifc 

[0050] &tz*ftw\c&3titfffim®ML5<Dmi(om 

m2 7 t LXffitZtO^Zfyl-mTFT 7 (Dfe&m 1 8 t 

mcvsPr*fficm\cm^xwt&\^x^z>(Dx, mufr-o 
[0051] taisu&Dmti&mx^ m ^fy/ffl© 

^i?^ITFT6t Lta-S i TFT^Sit 
t>K, ffif a IE»j|HlKfflO='7 P 7^STFT7 i: Lt#^ 
fav'^yTFT^ffiV^S^lCO^T^fc* 5 , #3! 

/cTFTf£fc#^Wtti8ffi^T*fo5. 
[0 0 5 2] 3 7"7tSTFT 7©^- h*6^2 0 
fflib^*5 (D^m^S 2 8 ir StIrI £*TOT*|S] CSt£^/& 
•rSdS, -©t#TFT7<Dy-hitl|2 0i:Ltro 
#tti:fflSb^S5^m^«2 8 t LT<DJg£Ji:<Dj*£,i; 
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[0 0 5 3] ^5-fV^TFT (±ISHlfe 

0iJ-ettiS*^^^TFT6) ("tryu^T 

TMLfeTFT?:ffll^:ttt^5 s * 
fc, ±IB<0='7*7^TFT7 t LXti, 7-hWM2 

fcLDD«igOTFT^ffl^Srt^iffc-e#5 0 
[0 0 5 4] -troftfe, **WO»li*a»lL*^ttffl-C 

seam* ^tEx-fes r. t tew 5 *-ct*v\, 

[0 0 5 5] 

3gie*flttl^*)5V^B:»fe*t*:TFT©(S*ttS:<ST 

[01] *^BJ{c^S^ B S^aSr^-t-0T-fc?>. 
20 [0 2] *3BWK«5«S«*Slt(0»3txeSr*i-H 

[0 3] **WKffi5aft**SS«©||JtxeSr*i-H 

[04] **Wfc«5«***S6«ro«axSSr*-t-H 

[05] a*©*A**»«sr*-ria-c*>6. 

1 TFT1S 

2 |ft*=»- h 

30 3 

4- m^WM 

5 «Mb&* 

6 mxfxmTFT 

7 3^7fST F T 

8 y-hwm 

9 y- mmm 

1 0 -m&m 

1 1 

2 7 % 1 ©It 

40 2 8 m^M-M 

2 9 %\(T)%m 
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